Abstract
Introduction
The fifth millennium development goal aims at reducing maternal mortality by 75% by the year 2015 [1] . According to the WHO, there was an estimated 358,000 maternal deaths globally in 2008. Developing countries accounted for 99% of these deaths of which three fifths occurred in Sub-Saharan Africa where Uganda lies [2] . Abortion, obstetric complications such as hemorrhage, dystocia, eclampsia, sepsis and infections such as tuberculosis and HIV are the major causes of maternal deaths in developing countries [3] . Although antenatal care (ANC) is not in itself very effective in reducing maternal mortality, it provides an entry for interventions which give health workers the opportunity to detect these risky conditions and therefore refer them for early management leading to better maternal outcomes [4] .
ANC involves screening for health and socioeconomic conditions likely to increase the possibility of specific adverse pregnancy outcomes, providing therapeutic interventions known to be effective and educating pregnant women about planning for safe birth, emergencies during pregnancy and how to deal with them [5] . ANC is therefore relevant for the improvement of maternal health as it enables the monitoring of the health of the mother and anticipation of any difficulties during pregnancy, labor and birth [6] . Some studies have estimated that ANC alone can reduce maternal mortality by 20% [7] given good quality and regular attendance. In addition ANC attendance during pregnancy has been shown to have a positive impact on the use of postnatal healthcare services, which also play a key role in detecting risky conditions after child birth consequently leading to better maternal health outcomes [8] .
WHO evidence shows that four ANC visits are sufficient for uncomplicated pregnancies and more are necessary only in cases of complications [9] .
The WHO, therefore recommends four visits, however in developing countries, many women do not attend all the four visits [10] [11] [12] . This has been attributed to poor accessibility, inability to afford the costs of seeking care, cultural barriers and lack of knowledge or illiteracy [13] [14] [15] .
In Uganda the ANC services are characterized by poor attendance, poor counseling services and poor client-provider relations, with the quality being worse in rural areas [16] . The quality of ANC is critical in enabling women and health workers identify risks and danger signs during pregnancy which should lead to appropriate action [17] . Whether or not women can identify danger signs during pregnancy and act appropriately depends on quality aspects such as the depth of the information and counseling given during an ANC visit [18] .
A typical ANC visit in Uganda should involve history taking, clinical examination, running of essential tests including HIV, counseling on risk factors, danger signs and how to handle them, counseling on birth preparation, administration of tetanus toxoid vaccine and other essential supplements [19] . Provision of quality ANC service requires the presence of relevant Infrastructure, adequate trained health workers, infection control facilities, diagnostic equipment, supplies and essential drugs. Furthermore, the ANC process requires the use of guidelines that health providers should follow while offering care to ensure prevention, diagnosis and treatment of complications [20] .
This study assessed the quality of ANC services by looking at the health facilities capacity to deliver ANC services, the completeness of the ANC consultation process and patient satisfaction with ANC services offered. It was done by the Future Health Systems consortium as part of the formative work for an intervention that aims at improving access to maternal health services using vouchers. The knowledge gained by this study can be used in the design of interventions aimed at improving the quality of ANC and other maternal health services especially in rural areas of Uganda.
Methods

Study design and setting
This was a cross sectional study that was undertaken in two rural districts of eastern Uganda, Kamuli and Pallisa. Kamuli district has a population of 712,079 people with women of reproductive age (15-49) making 20.4% of the population. The district has eight Government health centre IIs, seventeen health centre IIIs and five health centre IVs. More so, it has twenty-three private/NGO dispensaries, thirteen clinics and a hospital.
There is also one Mission Hospital. Pallisa district on the other hand has a population size of 522,254 people with women of reproductive age similarly making 20.4% of the population. The district has four Government health centre IIs, twenty-two health centre IIIs, three health centre IVs with 1 hospital. It has six private/NGO dispensaries, twenty-two clinics and six health centre IIIs. The major form of livelihood in both districts is subsistence farming.
Study population, sampling and data collection
Two health sub districts in each of the districts were randomly selected from a pool of four health sub districts. To assess the capacity of the health facilities to offer ANC services, a total of 15 health facilities were randomly sampled from the health facilities that offer delivery care in the two districts. All the patients that attended ANC during the days of data collection and consented to be part of the study were observed (299) and 291 were interviewed to assess the process quality of the ANC services provided and to establish patient satisfaction with the ANC service respectively.
Data Collection
Structured interviews with facility managers were carried out to determine the staffing levels and patients' satisfaction levels with the ANC services provided. For availability of human resources, we established the existing staffing levels for medical doctors, nursing officers, clinical officers, midwives, comprehensive nurses, enrolled nurses and nursing assistants. Observation checklists were used to determine the process quality of the ANC service and to assess the presence of structural elements such as; infection control facilities, physical infrastructure, diagnostic equipment and essential drugs.
Data on the existence of piped running water, other running water, water in a bucket or basin, hand washing soap, disposable hand drying towels, waste receptacle bins with lids and plastic liners, sharps containers, disposable latex gloves, already mixed disinfection solution and unmixed disinfectant was collected to establish the existence of infection control facilities.
For physical infrastructure availability, data was collected on the existence of a waiting area, an examination table, and private rooms for auditory and visual privacy. The diagnostic equipment assessed included; a spotlight, blood pressure apparatus, stethoscope, fetoscope, adult weighing scale and a vaginal speculum whereas the essential drugs included; tetanus toxoid, fansidar, iron and mebendazole.
To assess the process quality of antenatal care offered, it was observed if a client was examined, their history taken, essential tests carried out, and if they were counseled on risk factors recognition and birth preparedness. It was also observed if they were offered treatment and given explanations about the treatment.
Under history taking, it was observed if the clients' age, current medications, date of last menstrual period and number of prior pregnancies was obtained. In addition it was observed if the client was asked about signs of bleeding, fever, headache or blurred vision, swollen hands and legs, tiredness or breathlessness and baby movement. Secondly we observed the clients' examination, which involved, taking the client's age, blood pressure, and palpation of client's abdomen for foetal lie presentation and fundal height, foetal heartbeat and examination of client's breasts.
Finally, we performed the the following test: the blood test for anemia, syphilis, blood group test, Rhesus factor, urine test for protein and glucose and HIV test. Under counseling for risk factors, it was observed whether or not a client was counseled about, vaginal bleeding, fever, swollen hands and legs, headache, blurred vision, excessive tiredness and breathlessness, preventive anti-malarial treatment, family planning and HIV/AIDS.
The assessment of birth preparedness counseling involved observation of whether the client was counseled on planning for transport, setting aside emergency funds, preparing supplies to take to hospital and those to have at home and the advantages of giving birth at a health facility. We took note of the kind of treatment offered in which we focused on tetanus toxoid, fansidar, iron or folic acid. Finally counseling about the treatment offered was observed. Here we noted the client's inquiries about the treatment offered and the providers' responses and explanations given on how to take the treatment and its importance. To assess the client's level of satisfaction with the antenatal care offered, the clients were interviewed to rate their level of satisfaction on a three level likert scale of unsatisfactory, fair and satisfactory service. The variables rated to determine the satisfaction of clients included; satisfaction with the waiting time, examination room privacy, counseling room privacy, time with health worker, information given by health worker, availability of medicine and satisfaction with the cost of services.
Data Analysis
Data analysis was done in stata version 10, the details of the analysis process for each of the research questions are explained below
Capacity available to deliver ANC services
To establish the human resource capacity available to deliver ANC services, staffing levels at the health facilities were compared to the ministry of health recommended staffing norms to determine existing gaps. The existing gaps were computed by subtracting the actual staff numbers for each of the cadres from the recommended staffing numbers and the percentage of the gap obtained.
To assess the availability of infection control facilities, physical infrastructure, diagnostic equipment and essential drugs, indices for each of them were generated. To generate an index, each variable used to assess the five different components of capacity were scored and then the sum of the scores were obtained. 
Process quality of the ANC service provision
To determine the quality of ANC service provision, indices for history taking, clients examination, tests performed, counseling for risk factors, birth preparedness, treatment provided and explanation about the treatment given were computed. The variables earlier described under each of these categories were first scored, such that a variable was given a score of one if undertaken and zero if not undertaken, and then the scores were summed under each of the broad categories described above to generate an index. History taking had index values ranging from (0-11), examination of clients (0-8), tests performed (0-6) counseling for risk factors (0-12), birth preparedness (0-6), treatment provided (0-3) and explanation about the treatment given (0-10).
To allow comparison between the health facilities, we categorized the indices of history taking, examination of clients, counseling for risk factors, and explanation about the treatment given into three categories, poor, fair and good. The quality of the ANC consultation process was graded as poor if its index value was between zero and three, fair if the value was between four and six and good if the value was above seven. While for tests performed, treatment provided and birth preparedness, the indices generated were not categorized and the results are presented in tables, graphs and text respectively.
Patient satisfaction with ANC services
Frequency of the clients who rated the service as unsatisfactory, fair and satisfactory were obtained, standard descriptive statistics generated and the results presented in tables and graphs.
Ethical considerations
Ethical clearance to carry out the study was obtained from the Higher Degree Research and Ethics Committee for Makerere University School of Public Health and the Uganda National Council of Science and Technology. Permission to carry out the study was also obtained at the district level and at the different local council authorities and health facilities. Informed consent was obtained from all the respondents and strict confidentiality was observed at all levels of the study process.
Results
Demographic characteristics of study participants
The majority of the respondents were below the age of 30 years (over 73%). Over 92% of the ANC clients were married and the majority of them were Protestants (41%). 85% of the clients had ever attended school but the majority (73%) only had primary school level of education. Table 1 shows staffing levels for maternal health services and capacity to deliver ANC services in Eastern Uganda. It shows the expected number of health workers according to the health sector strategic plan II (HSSP) of the ministry of health compared to the actual numbers in the two districts. Staffing levels were assessed for thirteen health centre IIIs and two health centre IVs.
Capacity available to deliver ANC services in eastern Uganda
The results indicate that there was an overall health workers' gap of 43% in the health centre IIIs and 47% in the health centre IVs. The carders with the largest gaps in the health centre IIIs were found to be nursing officers (N.O) (69.3%), enrolled nurses (E.N) (65.4%), comprehensive nurses (C.N) (46.2%) and midwives (38.5%). While in the health centre IVs, it was among the medical officers (M.O) and nurses respectively (Table 1) . Table 2 shows the capacity to deliver ANC services measured using different indices. The assesment shows that eleven out of the fifteen health facilities scored the maximum value of four for physical infrastucture availability, implying good availability of infrastructure. Similary diagnostic equipment availability was good with nine of the facilities scoring the maximum of five. However drugs availability had twelve of the 7 health facilities with an index value of either two or three implying poor availability of drugs. Availability of infection control facilities was fair with the majority (11/15) of the facilities scoring a mid way index value of either five or six. Table 2 shows the percentages of clients whose consultation process was categorized as poor, fair or good for the different variables under observation. Client examination was generally well done for the majority (80%) of the clients, while counselling for risk factors was observed to have been poorly done for over 58% of the ANC clients (see table 2 ). Figure 1 and Figure 2 show the index values generated for counseling on birth preparedness and tests performed in the consulation process of ANC. For clients counselling on birth prepardness, over 50% (168/299) were observed to have had poor counselling. Similarly, 53% (159/299) of the clients did not have essential tests carried out on them. Nonetheless, at least 22% of the clients were observed to have undergone good counselling for birth preparedness. For the essential drugs provided, 53%
(159/299) of the clients received tetanus toxoid vaccination. However the majority of the ANC clients were not offered either fansidar (62%-185/299) for intermittent treatment of malaria or folic acid (72%-215/299) as an iron supplement. Table 3 shows the percentage of clients satisfied with the overall ANC services in eastern Uganda. Most of the respondents (74.6%) rated the overall ANC service as satisfactory. The variables with the most satisfied percentage of ANC clients were provider's attitude (87.6%) and the examination room privacy (83.5%). However availability of medicines (32.3%) and waiting time (25.1%) had the highest percentages of unsatisfied clients.
Patient satisfaction with ANC services offered in Eastern Uganda
Discussion
Capacity to deliver ANC services in Eastern Uganda
The results of this study indicate that there is an overall health worker shortage of over forty percent with nursing officers having the greatest gap.
Medical doctors and midwives are equally in limited supply; this is typical of the situation of health workers in Sub Saharan Africa where you find a ratio of about 15 physicians serving 100,000 people [21] . This situation is aggravated by the high rate of brain drain and the poor working conditions in low income countries like Uganda [22] . Locally the concept of brain drain is depicted in the difficulty of especially rural districts to attract health workers, eastern Uganda is one of such regions with the worst poverty indices in the country, making the region more unlikely to attract the much needed health workers [16] . The high shortage of health workers hinders the capacity of health systems to deliver the required services to its clients [23] .
According to a report by Population Action International(PAI), infections account for over 15% of maternal deaths [24] . The study findings indicate that eleven of the fifteen health facilities assessed had fair infection control facilities. Good infection control is key in protecting the mother, child and health workers from hospital acquired infections [25] . The availability and proper use of infection control facliities is therefore a critical aspect of maternal health improvement that needs to be strengthened accordingly. This study also found out that availabilty of physical infrastructure and diagnostic equipment is good in the health facilities visited. This is an indication of steps taken in the right direction by government and development partners. There is however a need to ensure that there are sound maintenance and replacement polices both at national and district levels.
The study however revealed that the availability of essential drugs is generally poor, Fansidar, iron; tetanus toxoid and mebendazole are essential in the prevention of malaria, anemia, tetanus and intestinal worm infections respectively. Stock outs are a common occurrence in especially Ugandan public health facilities; this in turn frustrates efforts to improve quality of antenatal care when mothers cannot access the much needed medicines [12] . Other studies done in SSA have also reported drug shortages as a common problem [26] [27] [28] .
Process quality of ANC services in Eastern Uganda
The quality of an ANC process is critical in ensuring that the intended benefits are fully achieved otherwise the whole process loses credibility [4] [5] [6] [7] .
Tests performed, client's birth preparedness and counseling for risk factors were the worst performed ANC processes according to this study.
These findings are consistent with findings from similar studies in East Africa [17, 29] . Likewise, the Uganda demographic and health survey of 2006 reported that the provision of the full package of ANC is inadequate, for example only 35% of the clients received information on risk factors and how to recognize danger signs during pregnancy, while blood samples were taken from only 28% [12] . Nonetheless, client examination in this study was fairly done for most of the clients; this could be explained by the good availability of infrastructure and diagnostic equipment (table 2) .
Although this study found the availability of diagnostic equipment to be good, it did not translate into tests being performed on clients. The probable reasons for this discrepancy could be a lack of laboratory supplies such as reagents or the mere lack of initiative to carry out these tests by the health workers and mothers as found by related studies in Kenya and Tanzania [28, 30] .
Patient satisfaction with ANC services offered in eastern Uganda
The majority of the clients interviewed rated the ANC services as satisfactory. Satisfaction with health workers attitudes which has been found by other studies [31, 32] to be unsatisfactory was found to have the highest percentage of satisfied clients by this study. This needs to be understood further. However, satisfaction with waiting time and availability of medicines were rated by the highest percentage of clients as dissatisfactory. This could be explained by the fact that most of the clients sought care in public facilities which are characterized by long queues and frequent medicine stock outs compared to the private for profit and private not for profit facilities [16] .
Conclusion
This study gives important baseline information that could be used in informing the intervention design and implementation of projects that seek to improve maternal health. Major gaps exist in the staffing levels, adequacy of infection control facilities, and provision of the full package of ANC especially with regard to carrying out essential tests, counseling for risk factor recognition and birth preparedness. The erratic availability of drugs and supplies coupled with the long waiting hours are also major challenges.
The district health teams should work with facility managers to ensure the availability and use of infection control facilities. Refresher training of health workers, assesment of workloads and recruitment of more health workers is recommended as a means of ensuring the provision of a quality ANC consultation processes with satisfactory history taking and counselling sessions. Lastly but not least, adequate and consistent supply of drugs and supplies should be ensured through investing more resources in procuring them and improving on the supply chain efficiency at all levels of procurement and supply. Tables and figures   Table 1 : Staffing levels for maternal health services and capacity to deliver ANC services in Eastern Uganda Table 2 : Quality of the ANC consultation process 
